A small number of facial expressions may be universal in that they are produced by the same basic affective states and recognized as such throughout the world. However, other aspects of emotionally expressive behavior vary widely across culture. Just why do they vary? We propose that some cultural differences in expressive behavior are determined by historical heterogeneity, or the extent to which a country's present-day population descended from migration from numerous vs. few source countries over a period of 500 y. Our reanalysis of data on cultural rules for displaying emotion from 32 countries [n = 5,340; Matsumoto D, Yoo S, Fontaine J (2008) J Cross Cult Psychol 39(1):55-74] reveals that historical heterogeneity explains substantial, unique variance in the degree to which individuals believe that emotions should be openly expressed. We also report an original study of the underlying states that people believe are signified by a smile. Cluster analysis applied to data from nine countries (n = 726), including Canada, France, Germany, India, Indonesia, Israel, Japan, New Zealand, and the United States, reveals that countries group into "cultures of smiling" determined by historical heterogeneity. Factor analysis shows that smiles sort into three social-functional subtypes: pleasure, affiliative, and dominance. The relative importance of these smile subtypes varies as a function of historical heterogeneity. These findings thus highlight the power of socialhistorical factors to explain cross-cultural variation in emotional expression and smile behavior.
H uman facial expressions of emotion determine the meaning of most social encounters and communicative acts (1) . Some expressions, such as those expressions that are associated with subjective feelings of fear and disgust, may have adaptive functions that make them universally displayed and recognized (2, 3) . However, even these expressions are subject to considerable variation in subtle aspects of their appearance (4) and in the frequency and context (5) of their occurrence across cultures. Accounting for cultural differences in facial expression of emotion remains an unresolved problem. Here, we demonstrate that differences in norms guiding emotional expressivity, and the use of the smile to solve problems of social living, are explained by heterogeneity of long-history migration or the extent to which a country's present population descends from numerous (vs. few) source countries (6) .
On the basis of textual and genetic data, Putterman and Weil (6) constructed the World Migration Matrix. The matrix is composed of 165 rows for present-day countries and 172 columns corresponding to the 165 present-day countries, plus seven original source countries with current populations of less than 500,000. The entries in the matrix represent the proportion of each present-day country's descendants attributable to each source country in A.D. 1500. The matrix can be found at www.econ.brown. edu/fac/louis_putterman/world%20migration%20matrix.htm. (Information about the sources used to compile the matrix can be found in the Main Appendix to the World Migration Index at www. econ.brown.edu/fac/louis_putterman/Appendix%20to%201500% 20Origins%20Matrix%201. 1.doc.) We use the number of source countries that have contributed to a given country's present-day population since A.D. 1500 as an index of heterogeneity of long-history migration. As examples, Canada and Uruguay evolved from substantial migration flows, with 63 and 35 source countries, respectively, contributing to their populations. Pakistan and Austria are historically far less diverse, with three and seven source countries, respectively. We suggest that this measure of historical heterogeneity captures the extent to which contact between diverse cultures and languages occurred in a given country. The diagonal entry in the matrix is a measure of overall indigeneity. A score of 0 indicates that today's population descended entirely from other source countries. A score of 1 indicates perfect stability, such that the entire population descends from the inhabitants of that territory in A.D. 1500. Unsurprisingly, indigeneity is negatively correlated with the number of source
Significance
In an age of globalization, emotional understanding is the central problem of human interaction. Here, we show that historical heterogeneity, or the extent to which a country's present-day population descends from numerous (vs. few) source countries, predicts cultural variation in norms for emotional expressivity. Reanalysis of cultural display rules from 32 countries reveals that historical heterogeneity is associated with norms favoring greater emotional expressivity. In addition, the results of a study of nine countries show that the belief that smiles signal social bonding motives vs. the negotiation of status in a social hierarchy is predicted by historical heterogeneity as well.
countries [r(163) = −0.64, P < 0.001], such that populations with lower proportions of indigenous ancestors descended from a larger numbers of source countries. However, indigeneity is a less perfect measure of heterogeneity, because a score of 0 could be established by any number of source countries, including very few as in the case of Hong Kong (three source countries).
In the research reported here, we demonstrate that our index of historical heterogeneity accounts for variation in norms for emotional expressivity beyond the variation in norms for emotional expressivity explained by other dimensions of culture, such as individualism-collectivism (I-C) (7, 8) , residential mobility (9, 10) , and present-day ethnic diversity (11, 12) . We also link historical heterogeneity to shared beliefs about the causes and meanings of the human smile.
A first hypothesis holds that historical heterogeneity is associated with norms favoring emotional expressivity, where expressivity means that people display felt emotions on the face and body. The prediction is derived from several considerations. Members of historically homogeneous societies, originating from one or few source countries, have common practices, rules, and language that together guide their emotions and their expectations of others' emotions in daily interaction; that is, they live within a coherent "emotion culture," which provides predictability about the emotions of any single person in any given context (13) . In contrast, historical heterogeneity implies the collision of many diverse source countries or emotion cultures, and the need to convey one's feelings and intentions accurately through nonverbal cues in the place of other channels of communication (14) . Amplified emotional expressivity in the face and body would be a likely adaptation to diversity in original emotion practices, rules, and language. Because self-reports about expressivity are significantly correlated with expressive behavior, we should detect these relationships in norms, or display rules, for expressive behavior (15) .
Another basis for this hypothesis takes into account the social advantages incurred by emotional expressivity. Accurate communication of one's emotions through nonverbal channels has been linked to increased interpersonal attractiveness (16) and trustworthiness (17) , both of which facilitate social coordination (18) . Such benefits should be especially important in heterogeneous societies, in which individuals need to build a basis for cooperation in the absence of historically determined relationship bonds. Bodily and facial cues for establishing coordination and trust are less crucial when individuals are well acquainted with their interaction partners, and when social structure already exists.
A second hypothesis links historical heterogeneity to the most nuanced and important of human facial expressions-the smile. We propose that in addition to general expressivity, historical heterogeneity explains cultural variation in beliefs about the functions of the smile. According to the recent Simulation of Smiles model (19) , smiles serve to solve these three fundamental tasks of group living: (i) providing rewards (to self and others), (ii) creating and maintaining social bonds, and (iii) negotiating status in social hierarchies. Smiles that serve these tasks are termed, respectively, pleasure (or enjoyment), affiliative, and dominance smiles. We argue that the tasks of providing rewards, bonding, and negotiating status are not of equivalent importance when living in homogeneous compared with heterogeneous societies.
Sociologists and anthropologists confirm that information about what is appropriate and inappropriate, and who is related to whom through which type of relationship, tends to be predictable in homogeneous cultures (20, 21) . In contrast, a society that emerged from a large number of source countries is inherently a context of social uncertainty, in which trust and commitment formation are of critical importance (22) (23) (24) . Unrestrained expressivity may help reduce such uncertainty in the absence of other information about another person's intentions. Expressions of positive emotions and motives can be especially informative: During interactions with strangers, the presence of a smile reliably predicts trust and sharing resources (25, 26) . Moreover, observing smiles that accompany cooperative behaviors increases one's cooperation in the future (27) . Thus, smiles that signal friendly (rather than aggressive or competitive) intent should be more common, and recognized as more common, in historically heterogeneous societies. Negotiating status is another matter. This type of social interaction is complex and potentially disruptive in historically homogeneous cultures, such as Japan (28) and China (29) , where long-term population stability created conditions favorable to the development of fixed hierarchies. In similar circumstances, a smile can signal that the interaction will not disturb the social order, whereas specific features of the smile convey derision, criticism, and other signs of superior status (30) ; that is, a smile can successfully point out that the violation of established group norms has occurred or communicate superiority, without provoking open conflict (31) . This use of smiles would be less frequent-if not less important-in historically heterogeneous societies, where social ties are not as critical for the emergence of hierarchies, and where instability of hierarchy is not as costly to the social order as in homogeneous cultures. From these considerations, we derive the hypothesis that feelings and states related to social bonding are believed to be more conducive of smiling in historically heterogeneous compared with homogeneous societies, whereas feelings and states related to hierarchy negotiation are believed to be more conducive of smiling in historically homogeneous compared with heterogeneous societies.
Relations between long-history migration patterns and other dimensions of culture were first examined. Historical heterogeneity might be correlated with the cultural value dimension of I-C, and these values could explain norms for emotional expressivity. In particular, collectivist cultures encourage salient between-group boundaries and a small number of stable, homogeneous social groups. In contrast, individualist cultures promote numerous, flexible social groups that encourage interactions with strangers and relationships based on mutual trust rather than on shared group membership (32) (33) (34) (35) . Emotional expressivity would facilitate the goals of individualistic far more than collectivistic cultures (36) . Residential mobility (9) refers to the probability of changing place of residence, and is associated with pressures to make new social bonds and to enter or leave social groups. Although residentially mobile societies and heterogeneous societies share some social features (e.g., the need to interact with strangers), residential mobility does not imply contact or interdependence of individuals from different cultures and linguistic groups. However, trends in mobility might also explain norms for emotional expressivity. Both I-C and residential mobility could thus be associated with higher expressivity norms in theory, although for different reasons than those reasons established by large-scale migration.
We also compare the influences of historical heterogeneity with the influences of current ethnic diversity (11, 12) , or the heterogeneity of the present-day population. Although an ethnically diverse environment is one in which emotional expressivity and specific functions of the human smile should, in theory, become normative, time is often required for a set of beliefs to be established and shared within cultural communities. Cultural variation in psychological processes observed at a given moment often results from adaptive responses to ecological environments in the distant past (37) . If emotional expressivity and changes in beliefs about the significance of smiles are historically accumulated responses to successful heterogeneous living, historical heterogeneity will predict emotional expressivity even after controlling for present ethnic diversity.
Study 1: Historical Heterogeneity and Emotional Expressivity
We first established the relationships between historical heterogeneity, three different indicators of I-C (38-40), a measure of present-day ethnic diversity based on the Herfindahl index ["ethnic fractionalization" (11) ], the number of source countries contributing to a given population in 2013 (12) , and an index of residential mobility (10) . Correlations between these five measures for the 32 countries used in subsequent analyses are presented as a color-coded matrix in Fig. 1 . The dimensions are sensibly related but not identical to historical heterogeneity. It is thus likely that historical heterogeneity explains important and unique cross-cultural variance in the endorsement of norms for emotional expressivity, above and beyond the variance explained by other dimensions.
To test the hypothesis that historical heterogeneity is positively associated with emotional expressivity, we reanalyzed existing data on emotional "display rules" across cultures (33) (details are provided in Table 1 ).
In the study, 5,340 respondents completed a questionnaire measuring the social norms that govern the expression of anger, contempt, disgust, fear, happiness, sadness, and surprise in private and public contexts. Matsumoto et al. (36) used these responses to calculate a single score of Overall Expressivity, ranging generally from 0 to 1 and reflecting the extent to which participants believe they should dissimulate vs. freely express or even amplify expression of the emotions they feel. Analyses revealed that mean Overall Expressivity scores for the 32 countries were significantly correlated with historical heterogeneity [r(30) = 0.50, P = 0.003), such that display rules favoring the expression of emotion were endorsed more with increasing number of source countries. [The same was true for participants' individual scores of Overall Expressivity: A linear mixed model analysis with individuals nested within countries showed that country-level heterogeneity was positively related with participants' norms of Expressivity (B = 0.001, SE < 0.001, t (5,338) = 3.78, P < 0.001).]
We also examined another index of expressivity norms, ranging from 0 to 294 and representing the total number of instances in which a given participant selected "express it as you feel it" as the most appropriate behavior in a given situation. This second measure was significantly correlated with the dimension of Overall Expressivity [r(30) = 0.797, P < 0.000] and with the number of source countries [r(30) = 0.555, P= 0.001].
We next related historical heterogeneity to other cultural variables and tested the extent to which it explains statistical variance in reported norms for emotional expressivity beyond the variance accounted for by other cultural dimensions (all correlations are shown in Fig. 1 ).
Results of country-level simultaneous (Fig. 2 , model 1) and backward regression (Fig. 2 , model 2) models indicate that historical heterogeneity explains unique variance in expressivity norms, such that individuals in more historically heterogeneous cultures believe that emotions should be expressed. Two measures of I-C (39, 40) and residential mobility (10) were also significant predictors of emotional expressivity, such that individuals in countries with more individualistic values and higher mobility believe that emotion should be expressed rather than dissimulated.
Study 2: Historical Heterogeneity and the Functions of Smiles
A second cross-cultural study was conducted to test the hypothesis that the feelings and states related to social bonding are thought to be more conducive of smiling in heterogeneous compared with homogeneous societies, whereas feelings and states related to hierarchy negotiation are more conducive of smiling in homogeneous compared with heterogeneous societies. We invited individuals in nine countries (n = 726; details are provided in Table 2 and Table S1 ), responding in their native language, to rate the extent to which 15 possible emotional and motivational states cause people to smile in their culture.
Supporting the social-functional typology of smiles, factor analysis of the emotional and motivational causes of smiling showed that these variables are best described by a three-factor structure interpretable in terms of smile functions proposed by Niedenthal et al. (19) . Specifically, the function of reward (of self and other) is represented by items such as "is in a good mood." The second factor, corresponding to social bonding, is represented by items such as "wants to be a close friend of yours." The third factor, interpretable as hierarchy negotiation, is represented by items that include "feels superior to you."
After reducing the number of examined variables, we explored similarities between participants' motives for smiling. Two separate analyses reveal that individual respondents can be grouped into two clusters corresponding to distinct "cultures of smiles." Respondents in the two clusters differed in their beliefs about the degree to which smiles serve each of the three social functions. An inspection of the mean scores and the cluster centers reveals that the social bonding motives for smiles were rated as more causal of smiling in cluster 1 ( Fig. 3 and Tables S2 and S3) , whereas hierarchy management motives were rated as more causal of smiling in cluster 2.
Importantly, whether a participant was assigned to cluster 1 or cluster 2 is robustly determined by the long-history migration of the participant's country of origin. In other words, heterogeneity is the most significant predictor of cluster membership [r(7) = 0.82, P = 0.007], such that countries whose members are assigned largely to cluster 1 are relatively heterogeneous and countries whose members are assigned largely to cluster 2 are relatively homogeneous (Fig. 4) . Cluster membership is also correlated with two measures of I-C (39, 40) : residential mobility and the number of source countries in 2013. None of these correlations, however, remain significant when controlling for historical heterogeneity.
Consistent with this data-driven approach, heterogeneity tended to predict the endorsement of bonding smile functions [r(7) = 0.65, P = 0.06] and was negatively related to the endorsement of hierarchy motives [r(7) = −0.82, P < 0.01] (details are provided in Table S4 ).
Discussion
In the present research, we show that the historical heterogeneity of populations arising from long-history migration from numerous source countries is a unique determinant of culture that is sensibly related to, but not identical to, the constructs of I-C, residential mobility, and present ethnic diversity. As predicted, historical heterogeneity explained important aspects of cultural differences in beliefs about facial expressivity and smiling in particular. Our first study reveals that the number of source countries in which the ancestors of a given population lived in A.D. 1500 accounts for display rules for emotional expressivity, such that heterogeneity is related to pressures for greater expression of emotion. Results of our second study provide initial evidence in favor of the social-functional theory of smiles. As predicted, positive and negative feelings related to reward, social bonding, and the negotiation of social hierarchy are believed to be fundamental causes of smiling. As expected, the relative importance of these types of smiles shows significant cultural differences. Individuals in heterogeneous societies link social bonding to smiling more than individuals in homogeneous countries. Individuals in homogeneous countries link the management of hierarchies to smiling behavior more than individuals in heterogeneous countries. This last result may be related to the fact that societies whose populations remained stable over history tend to exhibit higher levels of power distance (39) [r(28) = −0.376, P = 0.04], suggesting that historical homogeneity is associated with elaborate and socially accepted hierarchies.
Together, our findings underscore the significance of historical demographic factors for future cross-cultural research. Importantly, the observed relationship between historical heterogeneity, emotional expressivity, and beliefs about smile functions also persisted after controlling for other cultural and ecological variables, such as power distance (39) , tightness (41), population density (42) , and gross domestic product (GDP) per capita (43) . Historical heterogeneity may be especially useful for explaining differences between Old and New World countries, because the latter are typically more heterogeneous than the former [t(30) = 3.22, P = 0.023 in the present sample]. The historical heterogeneity construct is more rigorously defined, however, and specifies a social mechanism responsible for influences in emotional and potentially other nonverbal types of communication.
It is worth noting that the number of source countries is only one among the possible measures of historical homogeneity. The previously mentioned indigeneity index, computed by Putterman and Weil (6), reflects the proportion of a country's population in the year 2000 originating from people living in the same territory in A.D. 1500. This second measure, capturing to a greater extent the magnitude, rather than the diversity, of the migration flows, is also a significant predictor of emotional expressivity [r(29) = −0.46, P = 0.01] and the endorsement of smile motives [r(7) = −0.95, P < 0.001] (a detailed analysis is provided in Supporting  Information, Appendix A) . Moreover, the number of source countries is negatively correlated with the spread in the proportions of foreign ancestors [r(26) = −0.74, P < 0.001]. In other words, in the nations that originate from numerous source Future research will account for the timing of migration and shed more light on the exact mechanism underlying the impact of the population flows on beliefs governing expressive behavior across cultures. Whether the observed phenomena are due to cross-cultural contact per se or to a long-term impact of inclusive, egalitarian, and trust-promoting institutions (44) , findings reported here suggest that (i) 500 y of migration can create a culture of smiles and (ii) in such a culture, rules for nonverbal behavior are different from rules for nonverbal behavior in societies in which consensual emotional rules and expectations allow for predictability of emotional response and emotion regulation. These insights will be of relevance for the future of international relations and commerce.
Materials and Methods
Participants. Study 1. The study was a reanalysis of a study by Matsumoto et al. (36) involving 5,340 participants from 32 countries (mean age = 22.66 y, 61.06% female and 38.93% male; details are provided in Table 1 ). Study 2. Seven hundred twenty-six subjects from Canada, France, Germany, India, Indonesia, Israel, Japan, New Zealand, and the United States participated in the study (details of the procedure are provided in Table S1 ). We discarded data from 18 participants who were not natives of the country of measurement.
Materials and Measures. Study 1.
Emotional expressivity. Participants completed the Display Rule Assessment Inventory, a psychometrically valid instrument that measures the regulation of expressive behavior (45) . The instrument asks respondents about social norms governing expressions of emotions when the participants are alone and with 21 different interaction partners in two settings: public and private. Respondents select one of six theoretically derived behaviors that they think they should show when feeling anger, contempt, disgust, fear, happiness, sadness, or surprise. For example, a respondent could be asked what she should do when feeling a given emotion toward a female acquaintance at a restaurant. The response alternatives corresponded to the six expression management modes described by Ekman and Friesen (46, 47) : "show more than you feel it" (amplification), "express it as you feel it" (expression), "show the emotion while smiling in the same time" (qualification), "show less than you feel it" (deamplification), "hide your feelings by smiling" (masking), and "show nothing" (neutralization). The option "other" was available but was almost never selected by the participants. Participants' responses about the expression modes judged as most appropriate were reduced to a single, psychometrically equivalent dimension of Overall Expressivity (36, 48) , based on the response frequencies for each alternative. One pole corresponded to not displaying anything ("express nothing"), and the other pole corresponded to displaying more than one feels ("amplify"). The scores ranged from 0 to 1.10, with higher values indicating more expressivity.
Historical heterogeneity. Long-history homogeneity vs. heterogeneity was operationalized by the number of countries in which the ancestors of a given country's modern inhabitants lived in A.D. 1500 (6) . Scores varied between 1 and 83. This variable will be called Heterogeneity.
I-C. We used three indicators of collectivism: practices of In-Group Collectivism published in the Global Leadership and Organizational Behavior Effectiveness (GLOBE) survey (38), Hofstede's measure of individualism (39) , and individualism scores computed by Suh et al. (40) .
The GLOBE study, conducted in the period from 1994-1997, was a collaborative effort of about 170 researchers who investigated ∼951 nonmultinational organizations. The GLOBE survey assessed collectivism as a multidimensional and multilevel construct. In the present study, we used ratings of practices of societal In-Group I-C. The measure has a good convergent validity; it is strongly (r = −0.82, P < 0.01) negatively correlated with Hofstede's (39) individualism and focuses on family integrity, one of the key components of collectivism (49) . The construct was measured with four questions assessing the extent to which people are proud of the individual achievements of members of their families and whether aging parents lived with their children and adult children lived with their parents. Participants responded on seven-point scales. For more consistency in interpreting the (39) of cultural dimensions conducted among employees of a multinational company in 50 countries. The construct of I-C was operationalized in terms of values important for an ideal job. Such values could include personal sense of accomplishment, living in a desirable area, high earnings, freedom to adapt one's own approach to the job, full use of skills and abilities, or good working relationship with the manager (39). Hofstede's I-C scores (39) were available for 29 countries. The scores ranged from 0 to 100, with higher values indicating stronger endorsement of individualism.
Our final measure was computed by Suh and colleagues (40) and is an average of Hofstede's I-C scores (39) and ratings proposed by Triandis. The latter measure was based on Triandis' personal judgment and observations (40) . Scores of Suh's I-C were available for 25 countries and ranged from 2 (China) to 9.55 (United States), with higher values indicating more individualistic societies.
Present ethnic diversity. The first construct of ethnic fractionalization was operationalized in terms of the scores published by Alesina et al. (11) , which represent the ethnic diversity of a country, accounting for factors such as language and religion. For a given country, the score stands for the probability that two randomly selected individuals belong to different ethnic groups and is computed as 1 minus the Herfindahl index of ethnic group shares. Population data used to compute the variable were provided by the sources published between 1997 and 2001 or directly obtained from national censuses. Importantly, this variable reflects the judgment of ethnologists and anthropologists on the appropriate definition of ethnicity. Scores of ethnic fractionalization vary between 0 and 1, and were available for all 32 countries examined in the present study. Henceforth, this variable will be called Fractionalization.
A second indicator of present ethnic diversity was the number of source countries contributing to the population of a given country in the year 2013, based on the United Nations' report "Trends in International Migrant Stock" (12) . Estimates of immigration were based on census data, population registers, and nationally representative surveys. Migrants were identified based on their place of birth and country of citizenship.
Residential mobility. Our measure of residential mobility was provided by the World Poll conducted by the Gallup Organization from 2005 to 2012 with 132,516 respondents from 128 countries (10) . The construct was assessed with a single question: "In the next 12 mo, are you likely or unlikely to move away from the city or area where you live?" The country-level scores represent the percentage of respondents who selected the answer "Likely to move." (The two other response options were "Unlikely to move" and "Don't know." Participants could also refuse to answer the question.) Scores varied from 1 to 100 and were available for 31 countries, with the exception of Hong Kong. Supporting Information, Appendix B) . The possible feelings and motives were culled from existing descriptions of smiles in the literature (e.g., refs. [50] [51] [52] and are generally believed to represent the diversity of the smile (e.g., ref. 53). The Simulation of Smiles model of Niedenthal et al. (19) had not yet been developed at the time of the questionnaire construction, and so the theory did not guide the development of the list. Respondents used Likert-type scales ranging from −3 (strongly disagree) to 3 (strongly agree). They also answered demographic questions asking about age, gender, mother tongue, nationality, and country of origin. Finally, the survey included four unrelated questions used for the needs of another project. Participants were tested in their home countries in their native language. Translations of the questionnaire were created by bilingual speakers in each country. Independent bilingual speakers provided back-translations so that we could assess the quality of the initial translations. ) Given that this result may be partially due to multicollinearity because three measures of individualism were included in the model, we conducted an additional analysis using backward regression, removing each predictor sequentially from the full model (Fig. 2, model 2) . The P values were fixed to 0.05 (entry) and 0.10 (removal). The final model emerged after three Composite indexes: Three smile types. Responses to the 15 items assessing emotional/motivational states that produce smiling were submitted to a factor analysis (principal axis factoring) using the promax oblique rotation method, where the number of factors was specified as three. The solution was interpretable in terms of the social functions of reward, bonding, and hierarchy negotiation proposed by Niedenthal et al. (19) . The first factor (eigenvalue of 3.10) explained 20.65% of the variance and was represented by the items "wants to manipulate or control you," "wants to sell you something," "feels superior to you," "wants you to like them," "feels inferior to you," and "is embarrassed about something." The factor was labeled "hierarchy." The second factor (eigenvalue of 2.79) explained 18.62% of the variance and was represented by the items "wants to be a close friend of yours," "accepts you as an equal," "wants to acknowledge that you are in the same situation," "cares about you," "wants to make you comfortable," "has a friendly intention," and "wants to ask you for help." The factor was thus labeled "bonding." The third factor (eigenvalue of 1.16) explained 7.71% of the variance and was represented by the items "is a happy person" and "is in a good mood." This factor was thus labeled "reward." Factor 2 (bonding) was moderately correlated (r = 0.41) with factor 3 (reward). The other two correlations were small in magnitude (r = 0.03 for factors 1 and 2, r = −0.13 between factors 1 and 3). For ease of interpretation, three composite scores were constructed by averaging over the items representing each factor if their factor loadings were higher than 0.40. [Two items were not included in the composite scores: "wants to ask you for help" (factor loading of 0.35) and "is embarrassed about something" (factor loading of 0.31).] For the reward, bonding, and hierarchy smiles, alpha values were equal to 0.64, 0.68, and 0.73, respectively. These three indexes were then used in further analyses.
Cluster analysis. Patterns of responses were explored in two separate cluster analyses. First, we applied the SPSS TwoStep clustering analysis to participants' ratings of the three composite indexes of reward, bonding, and hierarchy motives for smiling. Cluster solutions were estimated in two analyses using the Bayesian information criterion and Akaike information criterion. In both analyses, the same stable two-cluster solution emerged after three iterations. The average silhouette coefficient was 0.4, indicating an acceptable solution. Of the 708 respondents to the survey, 699 were included in the cluster solution (nine remaining cases were excluded by the outlierhandling feature of the clustering algorithm). The solution assigned 287 respondents to cluster 1 and 412 respondents to cluster 2. The quality of this two-step cluster solution was assessed with another technique, namely, the K-Means clustering algorithm. This additional analysis produced very similar cluster profiles (details are provided in Supporting Information, Appendix C). Most respondents from the United States, New Zealand, and Canada were assigned to cluster 1, and most respondents from Japan, Indonesia, India, France, and Germany were assigned to cluster 2. Approximately equal proportions of Israeli respondents were assigned to each cluster (details are provided in Fig. 4 and Table S5 ).
Predicting cluster membership. We correlated the percentage of participants classified in cluster 1 with the scores for Heterogeneity, Fractionalization, Source Countries in 2013, Residential Mobility, and the three measures of individualism (Hofstede's I-C, Suh's I-C, and GLOBE I-C; details are provided in Table S4 ). Cluster membership, or the proportion of respondents assigned to cluster 1, was predicted by Heterogeneity [r(7) = 0.82, P = 0.007; R 2 = 0.665, B = 0.636, Table S4 ). Additional analyses. Finally, we examined whether the cluster membership could be predicted by other potentially relevant variables, such as population density per square kilometer (42) , GDP per capita (43) , tightness (41) , and power distance (39) . Population density was significantly related to cluster membership [r(7) = −0.67, P = 0.05], such that less densely populated countries were more likely to be assigned to cluster 1. Moreover, participants from countries displaying lower levels of power distance tended to be less frequently assigned to cluster 1 [r(7) = −0.61, P = 0.08]. Partial correlations, however, revealed that the link between Heterogeneity and cluster membership remained significant and marginally significant after controlling for these variables [r partial (6) = 0.69, P = 0.06 (density) and r partial (6) = 0.82, P = 0.01 (power distance)]. Neither the GDP nor tightness was significantly related to cluster membership [r(7) = 0.56, P = 0.11 and r(7) = −0.66, P = 0.10, respectively].
